Introduction
Rheumatoid arthritis (RA) is a chronic systemic autoimmune inflammatory disease that affects all ethnic groups throughout the world 1 characterized by symmetric erosive synovitis. 2 Females are 2.5 times more likely to be affected than males. 3 The onset of disease can occur at any age, but peak incidence occurs within the fourth and fifth decade of life. 4, 5 The overall prevalence of rheumatoid arthritis is 1% to 2%, and it steadily increases to 5% in women by the age of 70. [6] [7] [8] Rheumatoid arthritis is the most common form of inflammatory arthritis that affects diarthrodial joint. 9 Most commonly, the onset of symptoms of joint pain and swelling is insidious, occurring over weeks to months. 10 Patients with RA have an increased mortality when compared with age-matched controls, primarily due to cardiovascular disease. This is most marked in those with severe disease, with a reduction in expected life span by 8-15 years. 11 Dyslipidemia is increasingly recognized as an important contributory factor in the development of cardiovascular disease. 12 An epidemiological study has Background and objective: This study aimed to measure the prevalence of dyslipidemia in patients with rheumatoid arthritis compared with healthy control people and find out the correlation between dyslipidemia and disease activity. Methods: A prospective case-control was done. A total of 100 female patients with rheumatoid arthritis were included in the study. This study was conducted at the Rheumatology Out-patient Clinic in Rizgary Teaching Hospital, Erbil City over seven months from April 2013 to October 2013. Patients who fulfilling the 1987 revised American College of Rheumatology and 2010 American College of Rheumatology/European League against rheumatism classification criteria for rheumatoid arthritis and 100 healthy female age-matched controls with the mean age for both groups being 45. Fasting lipid profiles of cases and controls were estimated after an overnight fasting of 12 hours. Association between lipid profile and disease activity using disease activity score DAS 28, inflammatory markers (CRP and ESR) was also determined.
Results: Rheumatoid arthritis patients showed a higher prevalence of associated dyslipidemia (47%) in comparison to control (5%), P = 0.004. There was a significant reduction in serum high density lipoproteins (P = 0.04), with significant elevation of serum total cholesterol, triglyceride, low density lipoprotein and very low density lipoprotein (P = 0.001, 0.004, 0.04 and 0.05, respectively) in comparison to controls. There was a significant relation between disease activity score 28 and serum high density lipoproteins (P <0.001) and there was a significant relation between ESR and triglyceride (P = 0.05). Conclusion: is frequent among the patients with rheumatoid arthritis and highly associated with active rheumatoid arthritis. Serum high density lipoproteins significantly reduced while other parameters of lipid profiles significantly increased in comparisons to control. Keywords: Rheumatoid arthritis; Dyslipidemia; Disease activity.
proposed that there is increase mortality in RA which is partly due to atherosclerosis. 13, 14 RA patients have been found to have altered concentrations of lipids and lipoprotein fractions in serum and synovial fluid. 15, 16 This study aimed to measure the prevalence of dyslipidemia in patients with RA compared with healthy control people and find out the correlation between dyslipidemia and disease activity.
Methods
A prospective case control was done. This study was conducted at the outpatient clinic of the Rheumatology Unit, Rizgary Teaching Hospital, Erbil city. The study was carried out over seven months from April 2013 to October 2013. This study included 100 female patients with RA fulfilling the 1987 revised American College of Rheumatology (ACR) 17 and 2010 American College of Rheumatology/ European League against Rheumatism classification criteria for RA 18 and 100 healthy female age-matched controls. The age of all the patients and controls was between 20-70 years old. A non-random (convenient) sampling technique was used to recruit the cases and controls. History of smoking or patients suffering from a condition that affects the lipid profile such as diabetes mellitus, ischemic heart disease, renal impairment, liver and thyroid functional abnormalities, Cushing syndrome and obesity (BMI >30) were excluded. Also, any patients received medications affecting lipid metabolism such as beta blocker, diuretics, cyclosporine, oral contraceptive pills (OCP), patients who received oral or intra-articular steroid till one month before the study and pregnant women were excluded. A detailed history from each patient was taken, and full clinical examination including articular, extra -articular and monitoring disease activity using (DAS 28) was performed. 10 ml of blood were obtained from the vein by VACUTAINER and collected in VACUTEST both gelatin (REF 10176) and EDTA tube (REF 13510) within 3 hours, the blood was centrifuged at 1000 rpm (round per minute) for about 3 minutes using KUBOTA 5200 device. The blood in EDTA tube was used for measuring ESR while the blood in gelatin tubes were used for biochemical analysis including blood sugar, thyroid function test, renal function test and liver function test. The analysis was done in Rizgary Hospital's laboratory at the same times. After 12 hour fasting, blood samples of the subjects were obtained from antecubital vein between 8 and 11a.m. The samples were centrifuged within 3 hours in Rizgary Hospital's laboratory at 3000 rpm for 3 minutes. The serum was then collected and stored at -30 degrees over six months. Then the lipid profile including the levels of total serum cholesterol (TC), low density lipoprotein cholesterol (LDL), high density lipoprotein cholesterol (HDL), very low density lipoprotein (VLDL) and triglyceride (TG) were measured for all subjects in private. Serums TC, HDL, TG were assayed by enzymatic methods (colorimetry) using kit CHOD (REF 1500010) . LDL and VLDL values were calculated using the standard formula TC-HDL-TG/5, TG/5 respectively. Normal range of serum TG <150mg/dl, serum cholesterol <200 mg/dl, serum HDL >40 mg/dl, serum LDL <130 mg/dl, serum VLDL up to 30 mg/dl. It is known that women have higher levels of high density lipoprotein (HDL) than men, the sex difference in HDL cholesterol level usually assumed to be due to biologic factors and may be related to environmental factors. Also, Accp, RFT, TFT, FBS, LFT, ECG, CRP and ESR were performed. Dyslipidemia, defined as elevated total cholesterol or low density lipoproteins or low levels of high density lipoproteins, is an important risk factor for coronary heart disease and stroke.
Statistical analyses:
Data was entered into the Microsoft Excels and then analyzed by using the statistical package for the social sciences (version 16). Statistical analysis included Results both descriptive and inferential statistics for analyzing the data obtained from the study to explain the results. Student's t test was used for comparing the variables of the groups including percentage, mean and standard deviation. Spearman's' rho correlation coefficient used for association between lipid profiles with inflammatory markers (ESR, CRP) and disease activity score 28. We also used Chi square for comparisons between the cases and controls' lipid profiles. The statistical Figure 1 showed that 34% of patients were in the fifth decade of life and 22% were in the fourth decade of life. 67% of rheumatoid arthritis patients were RF positive while 33% of them were negative as shown in Figure 2 . Anti-CCP was positive in 52, and 48% was negative in rheumatoid arthritis patients as shown in Figure 3 . significance was set at the level of ≤0.05. Table 1 . There was a significant reduction in serum HDL of RA patients in comparison to controls (P = 0.04). The mean ± SD of HDL was 44.6±10.9 in cases and 52.3±17.2 in controls. There was a highly significant elevation in serum TG of RA patients (cases) in comparison to controls (P = 0.004). The mean ± SD of serum TG was148.8±70.9 in RA patients and 116.4±48.6 in control group. There was a highly significant increase in serum total cholesterol in RA patients in comparison to controls (P <0.001).
The mean ± SD of serum TC was 177.6±39.2 in cases and 162.7±33.6 in controls. There was a highly significant increase in serum low density lipoprotein in RA patients in comparison to controls (P = 0.04). The mean ± SD of serum LDL was 101.7±30.9 in cases and 86.6±30.1 in controls. There was a statistically significant elevation in serum VLDL in RA patients in comparison with age matched control (P = 0.05). The Mean ± SD of serum VLDL was 29.8±14.8 in RA patients and 25.5±12.8 in control group. Details of comparison between cases and controls according to serum lipid profile are shown in Table 2 . There was no statistically significant association between ESR and lipid profiles except for serum triglyceride, which was significantly related with ESR (P = 0.05) as shown in Table 3 . Out of 11 RA patients on remission, five patients had dyslipidemia. Out of 12 RA patients of low active disease, four patients had dyslipidemia. Out of 48 RA patients of moderate disease active, 20 patients had dyslipidemia. Among 29 RA patients with highly disease activity, 18 patients had dyslipidemia. These differences were statistically not significant (P = 0.6) as shown in Table 4 . Status of disease activity score
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Dyslipidemia
P value Discussion
Patients with RA are at increased risk for cardiovascular disease, which accounts for about half of all deaths in these patients. 19 This is attributed to accelerated atherosclerosis as a result of both systemic inflammatory burden and high prevalence of traditional risk factors for cardiovascular disease. 20, 21 In this study RA occurred in all age groups between 20-70 years, which showed that 34% of them were between 50 to 59 years and 22% were between 40 to 49 years of age; this is in accordance with another study which mentioned that RA usually affects people above 40 years old 22 and also matched with the study done in Baghdad, Iraq 2013. 23 This is due to many reasons that depress immunity as stress and long duration of exposure to environmental antigens that cause stimulation of auto-reactive immune cell. 24 In comparison to the control group, RA patients showed a statistically significant higher prevalence of associated dyslipidemia (5%of control versus 47% of cases). This was near to the study done in Pakistan 2012 25 which the prevalence was 45% but disagreed with the study done in Tunisia 2011 26 in which the prevalence was 65.9%. This may be due to the type of study which took only patients with active rheumatoid arthritis or drugs in which most of their patients were on combinations of drugs disease modifying antirheumatic drug (DMARD) and Tumor necrosis factor inhibitor that they have effects on lipid profile. 27 In this study we found that patients diagnosed with RA had significantly reduced levels of HDLcholesterol in comparison to control groups. This matched with many other studies done in all of Pakistan 2012, 25 Tunisia 2011, 26 Malaysia 2012, 28 South India, 29 Saudi Arabia 2013, 30 Baghdad, Iraq 2013 31 and the United Kingdom 2011, 32 which is an unfavorable profile about cardiovascular risks 33 and there was no study against it. In this study, we found that there was a statistically significant elevation in all of the serum triglycerideable 2, serum Dyslipidemia has a higher significant prevalence among RA patients in comparison to control groups. Dyslipidemia was high among RA patients with active disease but not significant. There was a significant reduction of serum HDL compared to control, and this increases the risk of atherosclerosis. There was a significant elevation of other lipid profile in comparison to control groups with a significant relation between TG and ESR. Dyslipidemia among RA patients are common, and this increases the risk of cardiovascular disease and mortality among RA patients, more aggressive and early lipid management including greater use of statin therapy may be appropriate to reduce cardiovascular disease among RA.
Conclusion
total cholesterolable 2 and serum low density lipoproteins in comparisons to control groups. Our findings were in accordance with those of other studies that have evaluated lipid profiles in RA patients as done in Pakistan 2012, 25 Tunisia 2011, 26 Malaysia 2012, 28 South India 29 and Saudi Arabia 2013. 30 Our finding not matched with the study done in Turkey 1999 34 and in Baghdad 2004 35 that characterized by reduction of all serum total cholesterol, triglyceride and low density lipoproteins . Only three previous studies measured serum very low density lipoproteins (serum VLDL) in comparison to control. In Malaysia 2012, they determined serum VLDL, and there was a significant elevation of it, and this agreed with our findings but didn't match with a study done in Turkey 1999 34 and Baghdad 2004 35 characterized by a significant reduction of serum VLDL and this may be due to the sample size. In this study we correlated dyslipidemia and disease activity score and no statistically significant association was found between disease activity status (remission, low, mild, moderate and high) and presence of dyslipidemia; this was similar to a study done in Pakistan in 2012. 25 
